Region- and age-dependent reductions of hippocampal long-term potentiation and NMDA to AMPA ratio in a genetic model of Alzheimer's disease.
To characterize the mechanisms underlying region- and age-dependent hippocampal synaptic dysfunction in Alzheimer's disease, we used transgenic CRND8 mice, expressing the Swedish-Indiana APP mutation. In 2-month-old mice, no β-amyloid plaques deposition, but the presence of soluble oligomers, were found in CA1 area but not in dentate gyrus (DG). At this age, long-term potentiation (LTP) was reduced selectively in CA1. In 6-month-old mice, the presence of soluble oligomers was accompanied by accumulation of β-amyloid plaques and decreased LTP in CA1 and DG regions. In both regions, the loss of LTP was linked to reduced N-methyl-D-aspartate (NMDA) to alpha-amino-3-hydroxy-5-methyl-4-isoxazolepropionic acid (AMPA) current ratio. The acetylcholine-esterase inhibitor, neostigmine rescued LTP in CA1 area at early stage of the disease but not after plaques deposition. Conversely, the NMDA receptor antagonist memantine restored LTP selectively in DG at later stages of the disease. Both these effects were associated with a normalization of the NMDA to AMPA ratio. The association between the recovery of LTP and the normalization of the NMDA to AMPA ratio provides information on new possible therapeutic strategies in Alzheimer's disease.